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What Is Claimed Is: 



1 1 . An audio confetence server (ACS) for enabling an application program 

2 to provide multi-point, ^ight controllable audio conferencing, comprising: 

3 means for managing at least one audio conference, said at least one 

4 audio conference comprisingva plurality of audio clients; 

5 means for receiving auiiio data from said plurality of audio clients; 

6 means for mixing said audio data to provide spatialized audio to said 

7 plurality of audio clients in said k least one audio conference, wherein said 

8 mixing means results in mixed audio) data; and 

9 means for delivering said mixed audio data to said plurality of audio 
10 clients in said at least one audio confermce. 

1 2. The ACS of claim 1, wherein saicKm^mig means includes means for 

2 providing distance-based attenuation accord^ A sound decay characteristics. 

1 3. The ACS of claim 1, further comprising means for checking the status 

2 of a registered owner of said at least one audio conference to determine whether 

3 said at least one audio conference still exists. \ 

1 4, The ACS of claim 3, wherein said checking meW includes a resource 

2 audit service, said resource audit service operable when s&id at least one audio 

3 conference is generated by a first application and is beira used by a second 

4 application. \ 

1 5 . The ACS of claim 1 , wherein said plurality of audio client includes set- 

2 top box (STB) audio clients and point source audio (PSA) audio Clients. 
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1 6. The ACS oV claim 1, wherein said managing means comprises an ACS 

2 shell to allow a usento interactively interface with said ACS, said ACS shell 

3 including: \ 

4 means for providing program access to high level methods for creating 

5 and managing a proxy audio conference; 

6 means for providing program access to methods for creating and 

7 managing a plurality of PSAxaudio clients; and 

8 means for providing program access to low level methods for creating 

9 and managing said at least one audio conference. 

1 7. The ACS of claim 2, wherem said means for providing distance-based 

2 attenuation according to sound decayVharacteristics comprises: 

3 means for identifying a decay Vactor from one of a plurality of pre- 

4 defined decay factors and a customized dreaWfactor for each of said pliurality 

5 of audio clients, said plurality of pre-defined decay factors including 

6 an audio big decay factor, \ 

7 an audio small decay factor, \ 

8 an audio medium decay factor, ahd 

9 a constant decay factor; \ 

10 means for determining distances between V target audio client and a 

11 plurality of source audio clients; \ 

12 means for determining a plurality of weightedwalues for each of said 

13 source audio clients based on said identified decay faWor and said distance 

14 between each of said source audio clients and said target audio client, wherein 

15 each of said weighted values corresponds to a source/target audio client pair; 

16 means for generating a mix table for each of said source/target audio 

17 client pairs; \ 

18 means for calculating an actual mix for said target audlb clients; and 
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s for 



means tor reHning said actual mix for said target audio clients. 
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8. The ACS of claim 7, wherein said refining means comprises: 

a gain control function to avoid transmitting excess energy audio data; 

a fade in/fada out function to avoid the delivery of said audio data in a 
step-wise manner to aXspeaker ouQ)ut; 

a floating point Cfperation elimination function to avoid the performance 
of floating point multiplitation; 

a mixing adaption mnction to adapt the actual mix calculation for said 
target audio client to availaWe CPU resources; 

a mixing cut-off functjon to select the nearest talking audio clients for 
the actual mix; and 

a stream audio function Vo prepare stream audio for playing ambient 
background music or using a^ ^u4io source forwarded from another 
conference. 
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9. A method for enabling an abdio conference server to provide an 
application program with multi-point, weight controllable audio conferencing, 
comprising the steps of: 

(1) managing at least one audioXconference, said at least one audio 
conference comprising a plurality of audio clients; 

(2) receiving audio data from saidWurality of audio clients; 

(3) mixing said audio data to provide spatialized audio to said 
plurality of audio clients in said at least one audio conference, wherein 
said mixing means results in mixed audio data; and 

(4) delivering said mixed audio data to sa^ plurality of audio clients 
in said at least one audio conference. 
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1 10. The metnod of claim 9, wherein said mixing step includes providing 

2 distance-based attenuation according to sound decay characteristics. 

1 11. The metho^of claim 9, further comprising the step of checking the 

2 status of a registered owner of said at least one audio conference to determine 

3 whether said at least oae audio conference still exists. 

1 12. The method of claim 1 1 , wherein said checking step includes a resource 

2 audit service, said resoiuroe audit service operable when said at least one audio 

3 conference is generated b^a first application and is being used by a second 

4 application. \ 

1 13. The method of claim 9, wherem said plurality of audio clients includes 

2 set-top box (STB) audio clients andjlomt source audio (PSA) audio clients. 

1 14. The method of claim 9, wher&in step (1) comprises the step of providing 

2 program access to high level methods Vor creating and managing a proxy audio 

3 conference using an ACS shell. \ 

1 15 . The method of claim 9, wherein stro (1) comprises the step of providing 

2 program access to methods for creating and managing said point soiirce audio 

3 using an ACS shell. \ 

1 16. The method of claim 9, wherein step (1) comprises the step of providing 

2 program access to low level methods for creatiM and managing said at least 

3 one audio conference using an ACS shell. \ 
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1 17. The method of claim 10, wherein said step for providing distance-based 

2 attenuation accordmg to sound decay characteristics comprises the steps of: 

3 identifying a decay factor from one of a plurality of pre-defined decay 

4 factors and a customizdj decay factor for each of said plurality of audio clients, 

5 said plurality of pre-defiked decay factors including 

6 an audio big decay factor, 

7 an audio sma^ decay factor, 

8 an audio medium decay factor, and 

9 a constant decaAf^ctor; 

10 determining distances beWeen a target audio client and a plurality of 

11 source audio clients; \ 

12 determining a plurality of weWtedvalues for each of said source audio 

13 clients based on said identified decay factonand said distance between each of 

14 said source audio client and said targWaudio client, wherein each of said 

15 weighted values corresponds to a source/target audio client pan:; 

16 generating a mix table for each of said source/target audio client pairs; 

17 calculating an actual mix for said target audio clients using said mix 

18 table; and \ 

19 refining said actual mix for said targe^audio clients, wherein said 

20 refining step is used to avoid transmitting excess eWgy audio data, avoid the 

21 delivery of said audio data in a step-wise manner to aNspeaker output, avoid the 

22 performance of floating point multiplication, adapt thk actual mix calculation 

23 for said target audio client to available CPU resources, selfect the nearest talking 

24 audio clients for the actual mix, and prepare stream audio W playing ambient 

25 background music or using ah audio source forwarded from another 

26 conference. \ 



SGI Ref: 15-4-499.00 
SKGF Ref: 1452.2270000 



-33- 

1 18. A computem)rogram product comprising a computer useable medium 

2 having computer program logic recorded thereon for enabling an audio 

3 conference server (AOS) to provide an application program with multi-point, 

4 weight controllable audio conferencing, said computer program logic 

5 comprising: \ 

6 means for enabling the computer to manage at least one audio 

7 conference, said at least ona audio conference comprising a plurality of audio 

8 clients; \ 

9 means for enabling tUe computer to receive audio data from said 

10 plurality of audio clients; \ 

11 means for enabling the oomputer to mix said audio data to provide 

12 spatialized audio to said plurality \of audio clients in said at least one audio 

13 conferences, wherein said mixing means results in mixed audio data; and 

14 means for enabling the con^u^ toideliver said mixed audio data to said 

15 plurality of audio clients in said at leaa^Ae audio conference. 

1 19. The computer program product of claim 18, wherein said means for 

2 enabling the computer to mix said audio oata to provide spatialized audio to 

3 said plurality of audio clients in said at leafet one audio conference includes 

4 means for enabling the computer to provide distance-based attenuation 

5 according to sound decay characteristics. \ 

1 20. The computer program product of claim m further comprising means 

2 for enabling the computer to check the status of a registered owner of said at 

3 least one audio conference to determine whether Vaid at least one audio 

4 conference still exists. \ 
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1 21. The computer program product of claim 20, wherein said means for 

2 enabling the computer toVheck the status of a registered owner of said at least 

3 one audio conference includes a resource audit service, said resoxu-ce audit 

4 service operable when said at least one audio conference is generated by a first 

5 application is being used by aNsecond application. 

\ 

1 22. The computer program product of claim 18, wherein said plurality of 

2 audio clients includes set-top box\STB) audio clients and point source audio 

3 (PSA) audio clients. \ 

1 23. The computer program product of claim 18, wherein said means for 

2 enabling the computer to manage at least one audio conference comprises 

3 means for enabling the computer to provMe an ACS shell to allow a user to 

4 interactively interface with said ACS, saidVcCS\§hell including: 

5 means for enabling the computer toV)rwide program access to high 

6 level methods for creating and managing a prQX)\ audio conference; 

7 means for enabling the computer to provide program access to methods 

8 for creating and managing a plurality of point sou^ audio (PSA) audio clients; 

9 and \ 

10 means for enabling the computer to provide program access to low level 

1 1 methods for creating and managing said at least one audio conference. 

1 24. The computer program product of claim 19, wherein said means for 

2 enabling the computer to provide distance-based attenuatiomaccording to soxmd 

3 decay characteristics comprises: \ 

4 means for enabling the computer to identify a decay factor from one of 

5 a plurality of pre-defined decay factors and a customized decaAfactor for each 
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6 of said plurality of a\idio clients, said plurality of pre-defined decay factors 

7 including 

8 an audio ^ig decay factor, 

9 an audio small decay factor, 

10 an audio medium decay factor, and 

\ 

11 a constant decay factor; 

12 means for enabling theVomputer to determine distances between a target 

13 audio client and a plurality of source audio clients; 

14 means for enabling the computer to determine a plurality of weighted 

15 values for each of said source audio clients based on said identified decay factor 

16 and said distance between said soxux:^ audio client and said target audio client, 

17 wherein each of said weighted values corresponds to a source/target audio 

18 client pair; \ 

19 means for enabling the computer)to^g^erate a mix table for each of said 

20 source/target audio client pairs; 

21 means for enabling the compikei>^ calculate an actual mix for said 

22 source audio clients; and ^ 

23 means for enabling the computer toVefme said actual mix for said 

24 source audio clients. 



1 25. The computer program product of claim <24, wherein said means for 

\ 

2 enabling the computer to refine said actual mix fc^ said source audio clients 

3 comprises: 

4 means for enabling the computer to provide a\gain control function to 

5 avoid transmitting excess energy audio data; 

6 means for enabling the computer to provide a fa^e in/fade out function 

7 to avoid the delivery of said audio data in a step-wise\manner to a speaker 

8 output; 
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means for eniibling the computer to provide a floating point operation 
elimination function to avoid the performance of floating point multiplication; 

means for enabling, the computer to provide a mixing adaption function 
to adapt the actual mix calculation for said target audio client to available CPU 
resources; 

means for enabling tpeYompute to provide a mixing cut-off function 
to select the nearest talking audi^V^i^i^^ actual mix; and 

means for enabling the corJtouter to provide a stream audio function to 
prepare stream audio for playing anibient backgroimd music or using an audio 
source forwarded from another conference. 
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